APPROACH TO ISCHEMIC HEART 
| DISEASE 


IMPORTANT DEFINITIONS 


Ischemic Heart Disease (IHD)- imbalance between the supply of oxygen 
to myocardial cells and what its oxygen demands/ requirements are. 


Angina Pectoris- a symptom of chest discomfort typically associated with 
abnormal myocardial function. 


Stable Angina- angina experienced upon exertion which is relieved by rest. 


Unstable Angina- angina experienced upon minimal effort or rest that and is not 
relieved by rest or GTN. 


Acute Coronary Syndrome- encompasses a spectrum of Unstable Angina 
and fatal or non-fatal Myocardial Infarction (MI) with ST segment elevation 
(STEMI) ог without ST segment elevation (N-STEMI) 


ANGINA PECTORIS 


Characteristic features: 


| Tight /heavy/crushing discomfort to the retro sternum/ central chest — radiating to 
jaw, neck, shoulders, or arms. 


2 Symptoms provoked by exertion. 
3 Symptoms relieved within 5min by rest or GTN. 
All 3 features = typical angina; 
2 features = atypical angina; 
0-1 features = non cardiac chest pain. 
Other possible precipitants: intense emotion, cold weather, and heavy meals. 


Associated symptoms: dyspnoea, nausea, sweatiness, faintness. 


STABLE VERSUS UNSTABLE ANGINA 


Stable angina: symptom of angina induced by effort/ exertion and is relieved 
by rest. Good prognosis. Seen as a result of fixed coronary narrowing of >70%. 


Unstable angina: symptom of angina that is of increasing frequency or 
severity; occurring on minimal exertion or even at rest; duration more than 10 
minutes. No response to GNT and rest. It is associated with increased risk of 
MI. Seen as a result of unstable atherosclerotic plaque rupturing. 


ANGINA —FAVOURING MYOCARDIAL 


ISCHAEMIA 


Site 

Retrosternal 

Radiation 

Left chest, left arm, jaw (mandible, teeth, palate) 

Character 

Tight, heavy, compression 

Precipitating/relieving factors 
aggravated by physical exertion, cold windy weather, intense emotion 
relieved by rest, sublingual nitrates 

Autonomic symptoms are frequent 

this includes: sweating, pallor, peripheral vasoconstriction, nausea and vomiting 


In cases of autonomic neuropathy (eg diabetes) or elderly patients- chest discomfort/pain is not 
experienced during an episode of angina or MI. This is known as a ‘silent’ infarct or angina 


ACUTE CORONARY SYNDROME 


Unstable Angina — an acute process of myocardial ischemia that does not result in myocardial 
necrosis. Usually due to coronary artery spasm or incomplete coronary artery occlusion. 


N-STEMI - acute process of myocardial ischemia resulting in myocardial necrosis. The initial ECG 
does not show ST elevation. Usually due to unstable platelet thrombus forming on ruptured plaque 
that results in transient or incomplete vessel occlusion often resulting in sub-endocardial infarction. 


STEMI - acute process of myocardial ischemia resulting in myocardial necrosis. The initial ECG 
shows ST elevation. Usually due to platelet thrombus formation on ruptured plaque that results in 
complete vessel occlusion resulting in transmural myocardial infarction. 


STEMI and NSTEMI have an increase in troponin, unstable angina does not 


ACUTE CORONARY SYNDROME 


Pathophysiology- 


usually due to in situ thrombosis at the site of a ruptured atherosclerotic 
plaque in the coronary artery. 


Could also include: embolic occlusion, coronary vasospasm, vasculitis, 
aortic root/ coronary artery dissection or cocaine use- which promotes 
vasospasm and thrombosis. 


RISK FACTORS 


Non-modifiable: 


- Age 

- Male gender 

- Family history of IHD (MI in Ist- 
degree relative-parent or sibling, 
<55yrs). 


Modifiable 


- Smoking 

- Hypertension 

- DM 

- Hyperlipidaemia 

- Obesity, 

- Sedentary lifestyle 

- Cocaine use 

- Metabolic Syndrome 


SYMPTOMS 


Acute central chest pain/discomfort, 


Duration- lasting »20min, often associated with nausea, sweatiness, dyspnoea, 
palpitations. 


Acute Coronary Syndrome without chest pain is called ‘silent MI’; mostly seen 
in elderly and diabetic patients. 


Silent Mls may present with: syncope, pulmonary oedema, epigastric pain and 
vomiting, post-operative hypotension or oliguria, acute confused state, stroke, 


and diabetic hyperglycaemic states 


SIGNS 


Cardiogenic shock 

Distress 

Pallor 

Sweatiness 

Pulse Rate increase/decrease 
Blood Pressure increase/decrease 
Ath heart sound. 


There may be signs of heart failure (elevated JVP, 3rd heart sound, basal 
crepitations) or a pansystolic murmur (papillary muscle dysfunction/rupture, VSD) 


Low-grade fever may be present 


Later, a pericardial friction rub or peripheral oedema may develop 


DIAGNOSIS 


Two out of three of the following features must be present: 

Typical chest pain 

May not be present in diabetes and the elderly 
Electrocardiographic changes 

ST elevation 

No ST elevation: other changes present 

new LBBB 
Myocardial enzyme elevation 

Creatine kinase cardiac isoenzyme (CK-MB) 


Troponin 


DIFFERENTIAL DIAGNOSIS 


Acute Myocardial Infarction 
Cardiac Tamponade 
Acute Aortic Rupture 


Acute Pulmonary Embolism 


INVESTIGATIONS 


ECG: 


STEMI: classically, hyperacute (tall) T waves, ST elevation, or new LBBB occur within hours. T-wave 
inversion and pathological Q waves follow after a few hours to days 


NSTEMI/unstable angina: ST depression, T wave inversion, non-specific changes, or normal. 


In 2076 of MI, the ECG may be normal initially Paced ECGs and ECGs with chronic bundle branch 
block are unhelpful for diagnosing NSTEMIs and may hinder STEMI diagnosis; in these cases, 
clinical assessment and troponin levels are especially important. 


CXR: Look for cardiomegaly, pulmonary oedema, or a widened mediastinum. 
Blood: FBC, U&E, glucose, lipid profile, cardiac enzymes. 


Cardiac enzymes: Cardiac troponin levels (T and 1) are the most sensitive and specific 
markers of myocardial necrosis. Other cardiac enzymes ( myoglobin and creatinine kinase) are 
sensitive but less specific 


Echo: Regional wall abnormalities. 


Coronary Angiogram with or without angioplasty- to assess extent of obstruction and 
number of affected vessels. 


ECG AND ENZYME CHANGES 


Anterioseptal Left anterior descending 
Interior Right coronary artery in 80% 
Circumflex in 2090: "left dominant’ 
Чтл Posterior Circumflex 
ШОН ЇЕ ЕН | 
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Fig 3.21 Sequential ece changes following acute MI. 
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Fig 3.22 Enzyme changes following acute wr. Increasingly, high-sensitivity troponins are used 
alone for rautine investigation af Acs. 


SHORT TERM MANAGEMENT 


Revascularization: all patients with suspected acute coronary syndrome should be considered for 
emergency percutaneous coronary intervention (РС!) 


Thrombolysis (streptokinase) best results within 4 hours and is done at the base hospital 


-provided no contraindications: active bleeding, recent surgery, severe hypertension. 


Primary angioplasty best results if it can be done within |.5 hours of the onset of pain. 


MANAGEMENT 


Monitoring 
Serial |2-lead ECG 


Continuous cardiac monitoring 
Serial serum troponin measurement 
Antiplatelet therapy and anticoagulation 
Dual antiplatelet therapy (DAPT) 
Aspirin 
PLUS ADP receptor inhibitor: clopidogrel 
Anticoagulation: unfractioned heparin or LMWH 


MANAGEMENT (UNSTABLE ANGINA AND 


N-STEMI) 


Adjunctive therapy 


Oxygen: only in case of cyanosis/severe dyspnea, or SpO2 < 90% 


Sublingual or intravenous nitrate (nitroglycerin or Isosorbide dinitrate) 
For symptomatic relief of chest pain and to increase coronary blood flow. 
Does not improve prognosis 


Contraindications: inferior wall infarct (due to risk for hypotension), hypotension, and/or РОЕ5 inhibitor (e.g., sildenafil) 
taken within last 24 hours 


Morphine (5mg) IV or SQ 
Indicated for severe, persistent chest pain unresponsive to antianginal medication 


Administer with caution due to the increased risk of complications (e.g., hypotension, respiratory depression) 
and adverse events. 


Beta blockers- Atenolol (avoid in patients with hypotension, features of heart failure, and/or risk of cardiogenic shock) 


Statins- Simvastatin, oral at night. Early initiation of high-intensity statin regardless of baseline cholesterol, LDL, 
and HDL levels 


MANAGEMENT (STEMI) 


Reperfusion methods: 
PCI (primary percutaneous coronary intervention) first choice, better outcome than fibrinolysis. Do within |20mins. 


Fibrinolysis. For all eligible patients who are not able to undergo PCI. Most benefit within 6h, but may be beneficial within | 2hrs 
of onset of chest pain. 


Patients who are shocked- do Inotropic support with dobutamine, & immediate transfer to cath lab for coronary angiography/ 
revascularization & hemodynamic support with intra-aortic balloon counter pulsation. 


If the above is C/l or once the above has been undertaken successfully... 


Follow mx as per NSTEMI/ Unstable Angina as per previous slide 


LONG TERM MANAGEMENT 


Symptom control: Manage chest pain with PRN GTN and opiates 
Modify risk factors: 


Lifestyle modifications- dietary changes and reduce BMI; incorporate resistance and aerobic exercise. Smoking 
cessation. 


Optimize cardioprotective medications 


Antiplatelets: aspirin and a second antiplatelet agent (e.g. clopidogrel) for at least 12 months to minimise vascular 
events (e.g. MI, stroke). Consider adding a PPI (e.g. lansoprazole) for gastric protection. 


Anticoagulants, e.g. with fondaparinux, until discharge. 
Beta-blocker reduces myocardial oxygen demand. Start low and increase slowly, monitoring pulse and BP. 


АСЕ-І (eg Enalapril) in patients with LV dysfunction, hypertension, or diabetes unless not tolerated(consider 
ARB).Titrate up slowly, monitoring renal function. 


High-dose statin, e.g. atorvastatin 80mg. 


Do an echo to assess LV function. Eplerenone improves outcomes in МІ patients with heart failure (ejection 
fraction <40%). 


COMPLICATIONS 


Death (18% within | hour, 36% within 24 hours) 
Non-fatal arrhythmia 

Acute left ventricular failure 

Cardiogenic shock 

Papillary muscle rupture and mitral regurgitation 
Myocardial rupture and tamponade 


Ventricular aneurysm and thrombus 


CASE STUDY 


A 56-year-old man comes to the ER complaining of chest discomfort. He 
describes the discomfort as a severe, retrosternal pressure sensation that had 
awakened him from sleep 3 hours earlier. He previously had been well but has 
a medical history of hypercholesterolemia and a 40-pack-year history of 
smoking. On examination, he appears uncomfortable and diaphoretic, with a 
heart rate of 116 bpm, blood pressure of 166/102 mm Hg, respiratory rate of 
22 breaths per minute, and oxygen saturation of 96% on room air. Jugular 
venous pressure appears normal.Auscultation of the chest reveals clear lung 
fields, а regular rhythm with an 54 gallop, and no murmurs ог rubs.A chest 
radiograph shows clear lungs and a normal cardiac silhouette. The 
electrocardiogram (ECG) is shown in Figure 1-1 


18818 !18 8  !  ! 
Lise LLL LLL eer ae 
1,255 1 810 1.27418 18 18 1! 
SA 18 18 18 18 1 1081 


1... 1 ИН... “1 ИГ... 71! 
18818 7 1! : a 


111111111111111111111111111111111111 
11111 1111111111111 11111111 11111111 


EE e ТР 
eer 


ЕТТТ ТТТ 
E HERI NIA RA DR 
LTr LLL TT eet ПО 


18818 8//18 8 88 15 8 ИН! 
1 ний: ини 8 Ий!  ! 1! 


1111111111111111111 Ш11111111111111 
111111111111111111114111111111111141: 


18117,/118 8 17. 18 err 
18811 8 5 ий 578 ий !в.74 


11113111111111111111411111111111 1111 
1111 120511111111111Г22111111111111129 
111111111111111 111 11111 111111111111) 


44111111 11111111 Ц1111111111131 
1881 1! 1 !: 1 


111111111111111111112111111111111141 
1111411111111111 4иР111111111 err 


ШТИТЕ 
TET ACETAL 


ee 1 Чи 
1111111111111М111111111 111 01111191 
211111111111111111111111110111111101 
111111111111111111111111111111111111 


CASE STUDY- QUESTIONS 


(а) What is the most likely diagnosis? 


* (Б) What would the next step of management be? 


CASE STUDY-ANSWERS 


(a) Most likely diagnosis: Acute ST-segment elevation MI. 


(b) Next step in therapy: rapid reperfusion of the myocardium, that is, treatment 
with thrombolytics followed by aspirin, statin and clopidogrel. 
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